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UNCOVERING THE RELATIONSHIP BETWEEN CATERING SERVICE
LOCATION AND URBAN SPATIAL STRUCTURE BASED ON SNS DATA
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1. INTRODUCTION

Today, informational applications with advanced
technology have great impact on people’s daily life in
metropolises. Sincel990s, one popular issue in the fields of
urbanism and architecture is how informational technologies
can affect the locational logic of commercial structure and
shopping behavior in urban places. With the rise of ‘global
market’ and further intensification of economical networks
supported by these informational technologies, some scholars
predicted that the proximity of places will eventually become
no relevance with the demise of geographical space’ (Manuel,
1996).

However, this pessimistic viewpoint is becoming more
and more contested. At the regional or global scale, they
believe that in the information age, the centrifugal and
centripetal forces co-existed as two sides of a coin for urban
spaces in the world (Liu, 2002; Gillespie et al., 2000). On the
one hand, the advance of informational technologies leads to
dispersion of manufactory activities towards marginal places.
On the other hand, management and services are becoming
more and more concentrated in few global cities (Sassen,
2001).

For some experience-based commercial functions such as
restaurants in urban area, the online browsing and reviewing
also provide new possibilities for both customers and
restaurant owners. On some of these very popular websites,
such as Dazhongdianping in China, the user can easily select
the restaurants based on several filters like the location, cost,
popularities and ranks evaluated by customers. Together with
the use of GPS system in cars and mobile phones, it seems
location of restaurant does not matter to customers, at least
not as much as before. However, some scholars hold different
viewpoint. Some researchers pointed out that when the
informational accessibility is no longer a problem, the role
played by actual spatial accessibility would rather be
enhanced (Read, 2009).

In this line of thinking, we believe that the value of real
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place experience is even more valuable and influential than
before and thus the spatial accessibility will be enhanced by
recognition via the Internet. Today, the huge amount of data
on these information platforms opens up new possibilities for
conventional urban models. For the space syntax research, it
can reduce the fieldwork and help to choosing the appropriate
spatial parameters. In present research we will use the big
data by information platform to prove this viewpoint.

2. MATERIALS AND METHODS

2.1. About Dazhongdianping data

in 2003 in
Shanghai. Its website (www. dianping.com) is one of the first

Dazhongdianping Company is founded

Chinese web forum and service platform which provides
information for the convenience of people’s daily life. During
10 years development, Dazhongdianping Website has become
a leading one in the field of service, and to a large extent it
changes the way people using catering functions in cities.
Users can make their own choices based on many characters
such as the style of taste, quality of environment and service,
the average cost, etc. It also shows the reviews and comments
from previous customers and the average rank of certain
restaurant based on the customer s’ feedbacks.

The data collection of this research started from May
2013. The research area covers 5 main administrative districts
of Beijing city, China, which are respectively Dongcheng,
Xicheng, Chaoyang, Haidian and Fengtai. Within each district,
there are 10 to 20 smaller sub-areas listed on the website.

In the default setting of the website, each page can show
up to 15 restaurants in one page, practically the restaurant
listed in the first page are the most visible ones. Thus, for
each sub-area, we select top 15 restaurants in the
default-ranking filter. After delete the number of some
restaurants reputably calculated in sub-areas, there are in total
1123 restaurants selected as samples. For each restaurant,
three types of data are recorded including the average cost per
meal per person (in RMB), the number of reviews from
previous customers and the average rank based on their
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could be comparable with the number of visitors between
these restaurants.

To get comments data from website, a web crawler is
designed to obtain data automatically. In general, the data
acquisition process includes four steps: get and parse the web
page, geocoding using the name or address attribute, store the
results into database and generate shapefile file using
database table. In order to obtain comments data as soon as
possible, we use the python language and some third-party
libraries, such as the requests package to get web page, the
pyquery package to parse web page to get interested
information. To geocoding the data and get the longitude and
latitude of each restaurant, we use an open and free web
service named Baidu Geocoding API. This service is stable
and thus can always return credible results. To store the
results, open source database MySQL is used. As well, to
generate shapefile in order to analysis, an efficient python
package named pyshp is utilized.

2.2. Integration and Choice Value in Space Syntax

The area of space syntax analysis covers the whole
metropolitan region of Beijing city, including its satellite
towns such as Changing, Shunyi, Tongzhou and Mentougou.
The analysis is mainly focusing on two types of spatial
parameters in the angular analysis mode: integration and
choice value.

Integration is an old spatial parameter could be traced to
the origin of space syntax tool. It measures the topological
distances of end points of each street segment to other points
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potential of a place (or a shop inside a shopping mall) being
visited as a target of the trip. While choice shows the
potential of a place being passing-by by chance. Using these
two parameters, this research will explore how they can
influence the shopping behaviors in different scales.

3. URBAN-SCALE ANALYSES ON DAZHONGDIANPING
DATA

This research starts with analyzing the relationship of
three sets of data from Dazhongdianping website (reviewing
number, average cost and rank) with the spatial parameters.
Table-1 lists their locations’ integration and choice value in
different radius. The darker the background color means the
higher dependency of certain group of data on certain type of
spatial parameters. For instance, in the list of reviewing
number, 77 restaurants with top 20% number of reviews tend
to be influenced by 50km radius choice value most. Their
location’s choice value in 50km radius is above the average
rate by 45%.

As the Table-1 shows, the reviewing number is more
influenced by spatial parameters than rank and average cost.
The top 20% reviewed restaurants tend to locate on the street
segments with high 50km radius choice value and high 2km
radius integration value. In fact, the table shows that other
levels of reviewing numbers reveal the similar tendency.

It is necessary to point out that the regression analysis on
three sets of data (reviewing number, average cost and rank)
with the spatial parameters leads to a very low correlation.
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Figure-1. The flow intensity in Wangfujing area and number of customers in three shopping malls (week day

and weekend)

The highest R-square value turns to be the relationship
between reviewing number and 5km integration value (only
0.131).

One of the possible reasons is the characteristic of
catering function. Later research at architecture scale shows
that they tend to locate in relatively low visible space
comparing with retail functions. Therefore, instead of
analyzing the spatial condition of the directly connected street
segments, this research takes the local area as a group of
streets. Furthermore, because the previous part of present
research has indicated the influences of 2km integration and
large scale normalized angular choice, this part focuses on the
total number of restaurants listed in each small district in
Dazhongdianping and the spatial condition of that particular
area.

Using the tool of regression analysis with two factors
(2km integration and 50km Choice), the R-square value of
distribution density of the restaurants on Dazhongdianping
and integrated spatial parameter can reach 0.51. The weight
between Choice and 2km integration is 4.613:1.

Firstly, the above findings indicate that in the information
age the spatial condition still plays important role in the
distribution of catering functions. Secondly, this spatial
condition could be understood as an integration of two main
aspects: how local area is connected in the whole city (50km
Choice) and how it is connected in local street fabric itself
(2km integration). Furthermore, the connection in city as a
whole is more important than its local connections. All of

these finding indicate the restaurant which is better connected
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Wangfujing area has
the highest number of restaurants on Dazhongdianping
Website.
reviewing numbers are selected as samples from major

In this part, top 60 restaurants with highest
shopping malls in Wangfujing high street, which are
respectively Malls at New Oriental Plaza, Beijing Department
Store and New Dong’an APM.

20 restaurants of the top 60 restaurants locate at the
Malls at New Oriental Plaza, and 10 locate at the New
Dong’an APM, and only 5 in Beijing Department Store. The
total number of reviews and estimated profit (average cost
multiply the reviewing number) of these three shopping malls
are in the same order, but the New Dong’an APM rank first in
average number of reviews per restaurants and average cost.
The rest 25 restaurants are distributed in the street segments
in the whole area. But only 3 of them are located directly on
Wangfujing high streets. From this point, catering functions
tend to stay away from the main street comparing with other
retail functions.

A fieldwork is organized to compare the web data with
the actual use of space on the streets and inside the buildings.
There are 72 observation points on the streets. Pedestrian
flows are measure four times in a day. The fieldwork inside
shopping malls was done in two days (one weekday and one
weekend day). There are 346 observation points inside the
three shopping malls, the flow passing those points were also
measured four times a day. The instant number of customers
inside 893 shops or restaurants inside 3 case shopping malls
was noted down three times a day (morning, lunch time and



Total Pedestrain Flow

Segment Analysis (integration 3km)

including the ground level of
major shopping malls is
mapped based on the
fieldwork. Figure-2 shows
the observed pedestrian flow
intensity with the space
syntax analysis result of 3km
integration. The R-square
value is 0.612. Furthermore,
the average 3km integration
and choice value of three
major shopping malls are

also listed.

A Beijing Department Store
(Average Choice) : 0.799

B New Dong An APM
(Average Choice): 0.831

(Average Integration) : 736.0 (Average Integration): 819.254

C New Oriental Mall The result shows the

(Average Choice) : 0.880 Malls at New Oriental Plaza

(Average Integration) : 849.8 has the highest integration

Figure-2. Pedestrian flow intensity in Wangfujing area and the spatial analysis of 3km integration value

Ground Level
%

Flow Normalized

Radius

Integration

Choice

Figure-3. The 3D spatial analysis of the Malls at New Oriental Plaza

afternoon).

Figure-1 visualizes the flow intensity on the streets and at
the entrances of 3 shopping malls, it also illustrates the
number of customers inside shops in each floor in weekday
and weekend. The flow at the entrances shows the Malls at
New Oriental Plaza has highest number of people coming in
and out of the building, while Beijing Department Store has
lowest number. Comparing the number in weekday and
weekend, the malls at the New Oriental Plaza tends to run a
very stable business while the New Dong’an APM tends to
benefit most from the weekend or holiday.

4.2 Spatial analysis on Wangfujing of shopping mall and
entertainment area

This part will use space syntax tool to analyze the spatial
parameters of the Wangfujing area and the case shopping
malls. It will compare the actual spatial condition and usage
with the virtual visibility. Furthermore, a more detail study in
the Malls at New Oriental Plaza will be presented.

At the urban block scale, a detailed pedestrian network
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and choice value while the
Beijing Department Store
ranks in the last. This ranking
fits with the statistical data
from Dazhongdianping
Website and the fieldwork
very well. A detail study on
the case of New Oriental
Plaza starts by using the
‘unlink’ tool in space syntax,
a 3D model of the mall is
Nach1000 established (see Figure-3).
1km choice value is strongly
correlated with the observed
flow inside the building (R-square=0.623).

For experience-based shops such as restaurants, the result
suggests they mostly gather on less visible or blind alley. But
among these spaces those located in relative more visible
space and those have larger area shops can attract more
customers. We integrate the data of average cost with the
actual number of customers in these restaurants, the result
shows an even more clear spatial logic (see Figure-4). Highly
visible shops tend to have more customer with proper cost
(variety of different price choice as well). These shops can
guarantee the building a stable business and higher ability to
pay the rent in long term.

When focusing on the catering functions inside the
building, most of them are located on the least visible and
least accessible part of corridors with the Macdonald’s as the
only exception. They locate on the underground floor, at the
east and west end of the building and a sideway in the south
part which is parallel with the main corridor. This distribution
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Figure-4 The comparison of actural number of customers, average cost on web

is both a design strategy and a natural logic for the catering
function because they are only visited in certain times of a
day. Similar distribution pattern can also be found in previous
study in block scale.

5. CONCLUSION

It seems that any kind of claims underestimated the
impact of the information technologies on our contemporary
urban life is so powerless. Indeed, without Dazhongdianping,
it is very hard to get the similar set of data in this research.
Especially at urban scale it will be a mission impossible.

Dazhongdianping greatly changed our ways of eating out
in cities. With the dissolving of the information barriers, it
seems that the role of geological space should be weakened.
However, catering functions or some other type of
commercial functions like theater still depends on the
physical experience in actual space. For this type of
experience-based functions, the location still matters. A good
location can guarantee more customers, and tend to be
reviewed more often on web.

At the urban block scale, a detailed pedestrian network
including the ground level of major shopping malls is mapped
based on the fieldwork. Figure-2 shows the observed
pedestrian flow intensity with the space syntax analysis result
of 3km integration. The R-square value is 0.612. Furthermore,
the average 3km integration and choice value of three major

In detail, this research can give us some preliminary
empirical findings: at urban scale most popular restaurants on
web are located in the area which is well connected in the city
as a whole and also topological centered in the local street

fabrics. At urban block scale, the well connected shopping
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malls tend to have more popular
restaurants and therefore the study
shows a clear spatial logic. But in the
architecture scale there is a clear

difference between the observed
number of customers and the reviewing
number. This result suggests that a
target consumption based on web
depends less on the spatial
configuration inside the building, but
more on the location of the building in
its urban context. The limitation of this
research so far is lack of further
empirical data and the improvement of
the survey. Noting down the instant
number of customers enlarges the
influence of shopping area. A better
method is to measure the flow coming in and out of each
individual shop.

As a summary, virtual space is a tool to facilitate the
shopping behavior by increasing its information accessibility.
In this sense, it is just as the transportation technologies,
which can increase the physical accessibility of these shops.
As tools they are normally being implemented in an already
successful area while leave some other less successful area

by-passed.
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